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1. Proton puzzle and R,
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““Hydro + Jet model
yaro + Jet
BT

Soft (hydrodynamics) Hard (mini-jets)

sSpace-time evolution of matter *Production of (mini-)jets

*Phase transition between QGP *Propagation through fluid elements
and hadrons sFragmentation into hadrons

*Particle spectra in low p; region @

Interaction between fluids and mini-jets through parton energy loss

For detalls, see the poster
“High p; 18"
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3. Brief Summary of Qur Hydro

Results

e Full 3D hydro!
<> No Bjorken scaling ansatz
<> No cylindrical symmetry
< (7, n, X, y) coordinate

T.Hirano, Phys.Rev.C65(2002)011901.

o T ch ” T th |

» Suppression of radial flow, elliptic
flow and HBT radii in comparison
with the conventional hydro results.

T.Hirano and K.Tsuda, Phys.Rev.C66(2002)054905.



Limit of hydrodynamics @ High py
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P+ slope for pions becomes

insensitive to T in considering

early chemical freezeout.
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Need hard
components?

- Also one of the strong
motivations of constructing
the hydro+jet model



5. Results from PYTHIA
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6. Suppression Factor for z°
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Simplified GLV 15t order formula:

AE = —C’/TZO dr(t — 10)p (7,x(7)) In <
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/. Hydro and Hydrojet
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P+ spectrum becomes
conveX to concave.,

Inflection points at
~ 2.8 GeV/c (kaons)
~ 3.5 GeV/c (protons)
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8. py Spectra for Identified Hadrons
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(1/p7)(dN/dp;)

9. Interplay between Radial Flow

and Jet Quenching

—— soft

— hard
Hydrodynamic
afterburner

Crossing p; moves
toward high p.

Quenching

[ If's the
very
heavy ion

. physics!




10. Ran and Ratio for ldentified

Hadrons
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11. Elliptic Flow for Identified

Hadrons(cond.)

0 04— -
- K )
0.3 P Lt
- charged hadron ot o
0.2F S5
0.1:—
Pt b=5.5fm
o <t hydro only
-0.1:"'"""'uulu..l‘..m....
0 05 1 15 5
p; (GeV/c)
Hydro results:
Low p;
-2 Difference comes from mass
High p;

—>All v,’s merge (p>>m)

~ 04

..... i -
LK hydro+jet
0.3 P
- charged hadron
0.2
0.1 T
0=
I b=5.5fm
_0_1'”..|....|....|....|....|....
0 05 1 1.5 2

Interchanging behavior
of v, for id. hadrons
< Comes from hadron species
dependence of Py ¢

V, <V, o 777



12 Hvdro+Jet at Off- Mldrapldltv
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Dynamical effects should be

Identical between =0 and 2.

—Hydro+Jet

= Hydro only

Jet only
« BRAHMS, n=0
s BRAHMSTM=22

4 Pr (% «aWc)IEi

Steeper pQCD component
In forward rapidity.



13. Hydro+Jet at Off-Midrapidity
(cond.)

, B_E_ R, hydrojet +F§f]3p BRAHMS Jet quenching
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e R.4n=2.2) hydrojet . R,,(m-2.2)BRAHM$  Modification factor

R;m(n =3.25) hydrojet —> Ratio at some p;

%+ ORI iy /RAA might be, in a sense,

%%%%% \L not a good quantitative |
i Indicator of jet quenching,
Anyway, R, <] can be \
manifestation of dense
matter in forward
rapidity region
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(1/p7)dN/dpy

14. Why R\ (7=0)>R\a(17-2)?

Jet quenching is
a shift of spectrum.

(1/py)dN/dp;

R, 1saratioata p,

Ditterent slope,
but same shift




vy = (COS(2¢))

N

15. v, In forward rapidity region
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16. Summary

*\We construct a dynamical model in which hydrodynamics
IS combined with explicit traversing non-thermalized
partons.
*Neither “SOFT PHYSICS” nor “HARD PHYSICS”.
Interplay between soft (radial flow) and hard (jet
guenching) is important in understanding existing data.

2 Species dependence pr s (1) < (K) < (proton)

= (R, fOr protons) > 1 in 1.5<p.<2.5 GeV/c

2> (p/n) ~ 1 in 2<p;<3 GeV/c

—>Crossing v, for identified hadrons

—>Jet quenching in forward rapidity region

(The effect of CGC in forward region?)
-V, In forward rapidity region




